observation, several discharging rectal sinuses were discovered, and throughout his illness there was a polymorphonuclear leucocytosis of about 18,000 cells.
The post-mortem examination was held twelve hours after death.
Histological Examination. The microscopic appearances may be summarized as follows: Sections of the left gastrocnemius muscle show the typical atrophic changes of amyotrophic lateral sclerosis, the muscle fibres being diminished in calibre, and their nuclei increased in number ( fig. 1 ). In the muscle fibres of the diaphragm, which became paralysed a few days before death, degeneration is in an early stage, the most obvious feature being a proliferation of sarcolemma nuclei.
In Bielschowsky preparations of the left external popliteal nerve it is difficult to detect any loss of axis cylinders ( fig. 2 ), but in Marchi sections there is obvious blackening of myelin sheaths ( fig. 3 ). With the Weigert-Pal method considerable diffiouity was experienced in obtaining satisfactory results, but sections stained by the old osmic acid method of Heller show in a rather crude way that certain bundles fail to take the stain as intensely as other and presumably more normal, fibres.
In sections of the extramedullary ventral root fibres from the fourth lumhar segment there is a slight but obvious degree of Marchi reaction, which is of a fairly late character ( fig. 4 ).
In the fibres of the posterior nerve roots little or no degeneration can be found, but in the posterior root ganglia many of the nerve cells are distinctly morbid (fig. 5 ). Some are shrunken and irregular in shape, while others have their nuclei almost extruded. It is interesting, too, to note that similar changes are present in the coeliac ganglion.
In the cord the changes are very striking. Marchi sections show a widespread myelin degeneration, which involves practically all the columns ( fig. 6 ). Degenerated myelin sheaths can be traced from the ventral horns to the margin of the cord; they are present in the anterior commissure, and can be seen in the root entry zone passing into the posterior horn of grey matter. In the posterior columns degenera-302 Proceedings of the Royal Society of Medicine 20 tion is pronounced and its tabetiform character is more clearly seen in Weigert-Pal preparations of the lumbar segments ( fig. 7) , which also illustrates the severity of the degenerative changes in the antero-lateral columns.
In the grey matter of the lumbo-sacral enlargement few anterior horn cells have survived. Those that remain are altered in shape, the Nissl granules surrounding edge of the cell bodies ( fig. 8 ). Many of the cells contain masses of pigment, and in the ventral horns vascular engorgement is a prominent feature. Round some of the vessels there is a marked infiltration by small round cells ( fig. 9 ). -In this region of the cord the pia-arachnoid is thickened and spider cells are present,in great numbers in the lateral columns.
In the dorsal segments the changes revealed by Marchi's stain are still pronounced, but not so intense as in the lumbar cord.
Section of Neurology
Marchi granules are numerous in the position of the direct and crossed pyramidal tracts and some degeneration is present in the posterior columns; a few blackened fibres can also be seen in the anterior nerve roots. In the base of the anterior horns there are small hmorrhages, but in view of the patient's death from asphyxia, their pathological significance is doubtful. Weigert-Pal preparations of the dorsal segments have an appearance which is fairly typical of amyotrophic lateral sclerosis, there being a diffuse degeneration of the ventro-lateral columns (fig. 10 ). In the posterior-median septum there is a slight degree of round-celled infiltration (fig. 11 ).
In the cervical enlargement degeneration of myelin sheaths is less obvious (fig. 12 ), and in sections stained by the Weigert-Pal method the posterior columns appear almost normal. Nerve-cell degeneration is still pronounced, although here and there one meet3 with ctlls presenting a normal appearance. 21 303 304
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Of the peripheral nerves derived from the cervical cord, the ulnar shows a very slight myelin degeneration, and the phrenic a more marked degeneration of nerve fibres.
In the medulla oblongata the nerve-fibre degeneration cannot be traded above the decussation of the pyramids, and no pathological changes can be detected in the cranial nerves. The cells of the hypoglossal nucleus are normal, but those of the nucleus ambiguus show changes of a degenerative character. Perivascular infiltration is again evident. t No degeneration of nerve fibres can be found in the pons or midbrain, but a few Marchi granules are present in the posterior limb of the internal capsule and in the left precentral gyrus a few of the projection fibres stain black by Marchi's method.
The Betz cells appear to be present in their normal numbers. For the most part -----T --Section of Neurology they are normal, but a few exhibit typical axonal reactions ( fig. 13 ). Although no evidence of perivascular infiltration can be found, many of the capillaries are surrounded by pigment which stains metachromatically with toluidin blue, and in certain situations, black by Marchi's method ( fig. 14) .
Conclusions. The histological findings of most interest are those encountered in the lower segments of the cord. In this situation many of the nerve cells are destroyed, while the myelin sheaths of the nerve fibres are in an advanced stage of degeneration.
Although it has long been recognized that amyotrophic lateral sclerosis is not essentially a disease of the motor system, the posterior columns have seldom been found degenerated, and never, I believe, to the extent present in this case.
It is a moot point whether the degeneration of the pyramidal fibres in amyotrophic lateral sclerosis is primary or merely secondary to involvement of the cortical cells, -but I think there can be no doubt that in my case the myelin degeneration set in earliest and was most complete in the distal segments of the cord, from which it was propagated in an ascending fashion. Although the evidence is of a less conclusive nature, I am also inclined to believe that in the peripheral nerves the degeneration also proceeds in a centripetal fashion.
An interesting feature in this disease is the frequent absence of all evidence of degeneration in the extramnedullary portion of the anterior nerve roots, even when pronounced Marchi reaction is present in these fibres as they pass from th~e ventral horns to their place of exit. This peculiarity is no't, however, confined to amyotrophic lateral sclerosis, for precisely the same appearances werejfound by Orr and Rows [ii in clinical cases of lymphogenous infection of the nervous system. In their own words: " The extramedullary portion of the anterior and posterior ...... roots was examined for degeneration by Marchi's method and none was found, but a considerable degree of degeneration was observed i'n connexion with the intramedullary portion of the anterior nerve roots from the cord periphery to the grey matter." Now if, as appears to be the case, toxins can ascend along the perineural lymphatics without producing marked parenchymatous changes in the nerves, the 23 305 306 Proceedings of the Royal Society of Medicine 24 question arises: May not this type of amyotrophic lateral sclerosis be caused by the existence, in some part of the body, of a living agent from which toxins are conveyed to the nervous system? In my patient the persistent leucocytosis and the degeneration of the posterior columns in a region of the cord which corresponded to the nerve supply of the focus of disease near the rectum, is certainly suggestive, but I am bound to admit that there is little support in the literature for the theory of a lymphogenous infection. Tr6tiakoff and Amorius [2] report the case of a woman suffering from advanced intestinal tuberculosis who developed amyotrophic lateral sclerosis, and they suggest that the nervous disease owed its origin to the passage of toxins from the diseased intestine to the cord, but with this exception I have been unable to find any records of definite foci of infection in association with amyotrophic lateral sclerosis.
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